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PHASE I BOOK EXPLOITATION SOV / 6204 


Perel'man, Roman Grigor'yevich 


Dvigateli galakticheskikh korabley (Engines for Intergalactic Ships) Moscow, 
Izd-vo AN SSSR, 1962. 197 p. (Series: Akademiya nauk SSSR. Nauchno- 
populyarnaya seriya) Errata slip inserted, 25,000 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. 


Resp. Ed.: K. P. Stanyukovich; Ed. of Publishing House: N. B. Prokof'yeva; 
Tech, Ed.: S. P. Golub!, 


PURPOSE: This book is a popular treatment intended to acquaint nonspecialist 
readers with various engine design concepts for use in intergalactic ships. 


COVERAGE: The book gives information on interstellar "routes", discusses 
the principal limitations of rockets with engines using chemical and nuclear 
fuels, and-presents the basic concepts necessary to an understanding of 
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PHASE I BOOK EXPLOITATION 800 /5703 
Perel'man, Roman Grigor'yevich, Candidate of Technical Sciences 


Shturm kosmosa prodolzhayetsya (The Assault on Space Contimes) Moscow, 
I2d-vo "Znaniye,” 1961. 4h p. (Series: Veesoyuznoye obshchestvo po 
rasprostraneniyu politicheskikh i-nauchnykh znaniy, Seriya IX, 1961: 
Fizika i Khimiya, no, 13) 26,000 copies printed, 


Ea,.: I. B. Faynboym; Tech. Ed: A. 8S. Nazarova, 
PURPOSE: ‘This booklet ie intended for the general reader, 


COVERAGE: ‘The booklet reviews the development of Soviet exploration of outer 
space and describes aspects of recent Soviet achievements, Propulsive 
efficiencies, velocity requirements, rockets, guided rocket vehicles, 
satellites, the satellite capsule, launching, control, power systems, and 
atmospheric entry are discussed, References to future possibilities and 
trends are made throughout the booklet, A few illustrations are included, 
No personalities are mentioned. There are 26 references, all Soviet, 
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PHASE I BOOK EXPLOITATION S0V/5686 


Perel'man, Itoman Grigor 'yevich 


Zvezdnyye korabli (Stellar Ships) Moscow, Izd-vo "Sovetskaya Rossiya," 1961. 
61 p. 20,000 copies printed, 


Scientific Ed.: G.I, Babat, Doctor of Technical Sciences, Professor; 
Fd.: ¥. Ts, Stepanyan; Ed.: B, Rozen, 


PURPOSE: This is a popular booklet for general readers, 


the lines being laid down by science at the present time. Soviet and non- 
Soviet open sources were used, Ne Personalities are mentioned. There are 
no references, 
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s/024/60/000/04/003/013 


10.4000 B/194/B484 82207 
AUTHOR: Perel'man, R.G. (Moscow) 
TITLE: “the Selection of Optimum Parameters for an Injector- 


__Pump Runner System 


PERIODICAL: Teveetios Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
rauk, Energetika i avtomatika, 1960, No.4, pp.59-73 


TEXTs The method developed by TsAGI (Central Aerodynamic and 
Hydrodynamic Institute) for the design of fans can be adapted to 
determine the optimum inlet diameter of a pump runner to achieve 
nirimum inlet pressure loss. This makes approximate allowance 
for rotary motion that is set up,in fluid that has not yet reached 
the -runner. The anti-cavitation\| properties of the equipment may 
be further improved by means of an ejéstor, such as that 
illustrated schematically in Fig.l, in which part of the head 
eveilable before ‘the nozzles is used to set up axial flow and for 
ejection, and another part to set up rotary motion of the fluid 
before entering the runner. The fluid for the ejector is taken 
from the high-pressure part of the system. The object of the 
Present article is to determine the optimum distribution of the X 
head available before the nozzle of the ejector to set up axial 
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The Selection of Optimum Parameters for an Injector-Pump Runner 
System 


and peripheral velocity in the ejector-pump system. The angle 

of the nozzle in the horizontal plane 2 in Fig.1 is first 
considered, Tests have shown that for small values of 2 the 
flow rotates mainly near the chamber walls, but when 62 ° 45° 

the rotary motion is reasonably well distributed, On the other 
hand, increase of fo2 above 45° reduces the rotary rate of flow. 
Buxperimentally determined values of the two velocity components 

for different values of Pp are plotted in Fig.2,and Fig.3 shows 
velocity diagrams across the radius for three different values of 
Bi. It is seen that a value of fo close to 45° is the most 
favourable. The generally accepted equation for determination of 
the head required at inlet to the set (in the absence of an ejector) 
drawn up for flow conditions on the outer diameter of the blades, 
where cavitation is most likely, is given in Eq.(2). The ejector- 
pomp syster is then analysed further to derive the necessary changes 
in Bq.(2),and the optimum inlet diameter in the presence of a shaft 
is given by Eq.(4), or in the absence of a shaft by Eq. (4'). The 
use of an ejector which sets up an additional head and rotates the oe 
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flow causes changes in the expression for determining the total 
inlet head, see Eq.(2'). Further consideration is then given to 
detailed consideration of terms entering into Eq.(2). The 
reduction in required pressure that results from reduction in the 
relative velocity at the inlet diameter is assessed. The change 
in angle of attack resultin, from the rotation of the flow before 
the wheel is discussed in relation with the vector diagram of 
Fig.4. Expression (12) is derived for the increase in the 
available static head caused by the ejectors. The equation for 
the optimur head distribution is then derived in the form of 
Bq.(15) which may be used to derive various of the necessary 
velocities. Analytical solution of Eq. (15) involves the use of 
e small difference between two large terms and great care is 
required to obtain sufficient accuracy and accordingly a semi- 
graphical method is recommended. The semi-graphical method gives 
graphs in dimensionless coordinates for the common practical case 
of an overhung wheel. The construction and use of the graph is 
illustrated by an example of selection of the angle of slope of 
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the ejector nozzles. The nature of the changes of the various 
magnitudes (see Eq.(13) ) with constant drop in the nozzle and 
vexrious angles of Slope of nozzle are plotted in Fig.5 and curves 
of the relative gain in iniet pressure are plotted in 
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pump design data are given. The procedure used to determine the 
cavitation characteristics is explained, A cross-sectional 
diagram of the pump and ejector are shown in Fig.11, Results are 
plotted in Fig.10 and it will be seen that, for reasons which are 
explained, the increase in static pressure developed by the 
ejector was about 5% lower than the calculated figure, There was 
@ corresponding diminution. in the possible gain, Finally, the 
combined ejector illustrated in Fig.11b was tested. In this case, 
the possible reduction in the dynamic component of the pressure 
required at inlet was 5 to 6% below the calculated value, for 
reasons which are explained. In selecting the optimum pump inlet 
diameter, and so in constructing the graphs of Pig.7 and 9, no 
alllowance was made for possible further increase in optimum 
diameter caused by swirl of the liquid before inlet to the 

runner, This simplifies the problem but to be sure that the Vv 
assumptions do not greatly impair the advantages of using an 
ejector, an assessment is made of the change in optimum diameter 


that results from allowing for swirl of the liquid. The results 
Card 5/6 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240010013-9" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240010013-9 i 


ype Bacar 8 Ee ee oes ee A I Be rset carte te sarees © SNe See PAS THES TR OURS 
1 eee ee erate REED eae EN XE RCN ene PC Pa ae a ae 


PE REL MAN, NG 
10(2)(4); 14(6)(10) PHASE I BOOK EXPLOITATION SOV/3427 


Polikovskiy, Vladimir Isaakovich and Roman Grigor'yevich Perel 'man 


Voronkoobrazovaniye v zhidkosti s otkrytoy poverkhnost 'yu (For- 
mation of Funnel-Shaped Depressions in Liquid with a Free Surface ) 
Moscow, Gosenergoizdat, 1959. 190 p. 1,750 copies printed. 


Ecdl.: P.G. Kiselev; Tech. Ed.: G.Ye. Larionov. 


FURPOSE: This book is intended’for Specialists and students of 
hydrotechnics, as well as for engineers designing various 
kinds of industrial and transportation hydraulic system, 


COVERAGE: This book presents the results of theoretical and 
experimental studies devoted to the problem of vortex formation 
in the flow of a liquid with a free surface. The book is divided 
into two main parts. The first part discusses the physical 
nature of vortices and the method of evaluating phenomena which 
arise when & liquid has a vortex. Among the topics considered 
are: theory of vortex formation, experimental Study of physical 
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existence of vortex formation, and calculation and construction 
of vortex profiles. Part two discusses vortex formation in 

the upper water of hydrotechnical installations. Among the 
topics conSidered are: vortex formation in front of locks of 
hydrotechnical installations, determination of lock Stresses in 
draining off solid floating objects by means of vortices, evalua- 
tion of permeability capacity of hydroturbine spiral chambers, 
prevention of vortex formation, and the use of vortices in 
cleaning foreign objects from the surface of reservoir waters. 
There are 130 references: 113 Soviet, 6 German, 5 Englisn, 

3 French, 1 Hungarian, 1 Italian, and 1 Rumanian. 


TABLE OF CONTENTS: 
Preface 


PART ONE. THEORY OF PHYSICAL EXISTENCE AND METHODOLOGY OF 
EVALUATING PHENOMENA OF A LIQUID DURING VORTEX FORMATION 


Ch. I. Theory of Vortex Pornation 
1. Causes end physical nature of the phenomenon ef vortex 
formation 
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Escape of a liquid with non-rotating vortex through a 
bottom crifice and the critical state of flow 
Theory of steady vortex formation 


Experimental Study of the Physical Nature of Vortex 
Formation 


4, Basic experimental equipment 3 

5. Evaluation of the effect of viscosity, discharge of liquid, 
disturbing moments, and pressure on vortex formation 

Modelling of vortex formation 

Determination of disch 


a bottom orifice 

Experiments on the prevention of vortex formation in a 
cylindrical tank during escape through a bottom orifice 
- Vortex formation in a side discharge 

- Draining of solid floating bodies by vortices 


6 
7 
8. 
2 
0 
1 


Ch. IIIT. Master Calculations and Construction 
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12. Determination of calculation coefficients 76 
13. Methodology of constructing the calculation profile of a 
vortex 83 
14. Numerical example of constructing a vortex profile 86 


PART TWO. VORTEX FORMATION IN UPPER 
WATER OF HYDROTECHNICAL, INSTALLATIONS 


Ch. IV. Vortex Formation in Front of Locks of Hydrotechnical 
Installations. 
15. General considerations on the causes of formation of 


vortices and their intensity depending on the elevation 
of the lock 


gl 
6. Approximate construction of the form of the flew surface 

before the lock 95 
17. Quant:tative evaluation of the intensity of the vortex 

before a lock, Examples of caluleation of vortices 98 
18. Experimental determination of the distance of a vortex 

from lock on a model and in actual practice 103 
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19. Observations In actual practice of spontaneous vortex for- 
mation and tne effect of draining solid floating bodies 


by vortices 103 
Ch. V. Determination of Strsss¢s on Locks in the Draining of 
Solid Ploating Bodies (logs) vy Vortices 106 
20. Preliminary conalderations 106 
el. Results of observations ani characteristic cases of calcu- 
lation 109 
ee. Determination of tne Japact force of a solid body on the 
lock (case A-1) 113 
23. Determination of stress on the lower edge of a lock 
(case B-2) 116 
24. Examples of valculating additional stresses on loc ks 119 
Ch. VI. Evaluation of Permeability Capacity of Spiral Chambers 
of Hydroturbines 122 
25. General considerations lee 
26. Maximal discharge during escape in the form of a developed 
vortex 128 
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SOV /25~59-6-27/49 


Perel'man, R.G., Candidate of Technical Sciences 


The Attack on the Thermal Barrier 


Nauka i zhizn!, 1959, Nr 6, pp 59-64 and p 3 of conter“old 
(USSR) 


This is a populer introduction into the problems connected 
with the attempt to overcome the so called thermal barrier, 
i.e. the sharp increase in heating up of the aircraft during 
flight, and the increasing difficulties connected with build. 
ing hich speed aircraft, The author deals first with the 
sound barrier and how it was Overcome, and then describes 

an imagined flight of 4,50C km/h at a height of 1] km. He 
sets forth the difficulties arising because of the intensive 
heating up of the aircraft, stating that a further rise in 
speed will requirc the increased use of heat-resistont 
stecls, It will also be necessary to develop new metho-s 
and instruments for the processing of materials in or.er to 
ensure the high productivity of the aircraft industry with 
such steels. It is evicent that the materials selected for 
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the building of aircraft should be ag little an possible sub- 
jected to dimensional changes due to temperature. ‘The author 
refers to the US experizental aircraft "X-15" designed for 
treining flights at super-sonic speeds. However, the select- 
jon of suitable construction materials does not solve the 
entire problem since the aircraft aluo holds tanko with fuel, 
numerous devices and a human being. The difficulties experien- 
ced in this connection are also set forth. The author deals 
with the possibilities of “keeping off" the heat by making 
a "sweating" skin of porous, non-rusting stecl. The autnor 
also mentions other known methods leading to & protection of 
the skin against hich temperatures, such as a skin of materials 
which only poorly conduct heat, are fireproof, or Jet the 
hot air rotate the turbine wheel of a special refrigerator. 
Examining the prospects for the future, the author points to 
the possibility of maneuvering, i.e. to fly at @ maximum 
speed until the aircraft kin is heated up to about 400 ©, 
then reduc> the speed radically to Jet the aircraft cool off 
Cerd 2/3 and thereafter increase the speed again. He hints at increas- 
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ing the aircraft's altitude as another way of meeting the 


difficulty. 
of about 10,000 km/h at hei 
hours without overheating, 

the endeavors of engineers, 


aircraft will from year to y 


farther and higher. 
graph. 
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It will permit the aeroplane to fly at a speed 
chts of 100 to 150 km for severa? 
Concluding, he states that throwch 
designers, physicists and chemists 
ear be able to fly faster, 

There are 11 sets of drawings and 1 
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Heat exchange in the field of action of centrifugal forces. 
Inv, AN SSSR. Otd. tekh. nauk. no.11:92-94 N ‘58. 
(MIRA 12:13) 
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SOV/124-57-9- 10349 


Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr ¥, p 66 (USSR) 


AUTHORS: 


TITLE: 


Polikovskiy, V.I., Perel’man, R.G. 
— NN sc eet 


The Evaluation of Loads on Water Gates Due to Floating Solid Bodies 


Sucked Into Whirlpools (Otsenka nagruzok na zatvory pri podsasyvanii 
voronkami tverdykh plavayushchikh tel) 


PERIODICAL: Tr. MAI, 1955, Nr 50, pp 216-230 


ABSTRACT: 


Card 1/3 


The paper submits the results of investigations on the evaluation 
of possible additional loads on water gates due to solid floating bodies 
(logs) sucked under by whirlpools. The investigations were conducted 
in the hydraulic flume on a model of the spillway dam of the Kuybyshev 
Hydraulic Power Plant built to a scale of 1:50. Whirlpools were 
created in the corners between the gate and the pier by means of a 
tangential delivery of water through an eddy stimulator. The basic 
laboratory tests were made with two values of the Opening of the 
gate a/H=0.25 + 0,30 and 0.5. The Reynolds number was expressed 
as R= rC,/y , where C,, was the peripheral velocity at a radius r. 
Round wooden logs were used as models of the floating bodies. <A high- 
speed motion-picture film was made at 80 frames per second,The 
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tests were analyzed by the consecutive projection onto a screen of the single 
motion-picture frames and the positioning of the moving body upon a coordinate 

grid every 1/80 of a second. Floats entering in the hollow of a vortex and observed 
by means of a stroboscope, as well as on the coordinate grid, made possible an 
evaluation of the intensity of the whirlpool. The authors also conducted full-scale 
observations on the suction of floating objects into the whirlpool under the water 
gates of the Ivan'kovskaya dam. On the basis of the investigations made, as wel! 

as of investigations made by other authors, two typical cases of the motion of a 

log before a gate were established: A) When the whirlpool does not have the inten- 
sity required for sucking a body under the gate, and B) when the whirlpool sucks 

the body under and carries it out under the gate. In the first case (direct impact 

of the log against the gate), assuming that the impact is absolutely inelastic, the 
impulse of the force is determined as equal to N= 0.8mv with a = 45° and N= mv 
with a = 0° and 90°, where a is the angle between the direction of the log and the. 
normal to the gate. Since the greatest specific impact loads occur with a = 05 
(head-on longitudinal impact by the log), this impact condition is the most dangerous. 
Ir this load condition the mean value of the force during the time of the impact is 
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SOV/124-57-9-10349 
The Evaluation of Loads on Water Gates Due to Floating Solid Bodies (cont. ) 


In the second case, if the log, because of its large size and an insufficient intensity 
of the whirlpool, is not carried away by the latter at once, but rotates vertically, 
goes down along the gate, and accomplishes a turn around the bottom edge of the 
gate, then the force acting upon that edge is determined by the expression 


N=Oc, p sv? =0.5 cp (t-h) Dv 


At the end of the article two examples of design calculations are given. The authors 
did not analyze the significance of the described load on the gate in comparison with 
the design load (hvdrostatic pressure). Bibliography: 9 references. 

A. P. Berezinskiy 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240010013-9" 


"APPROVED FOR cree ada EE RDY Oo: eh eae eee an 9 


SOV/24-58-10-30/34 
AUTHORS ;Perel'man, R. G., Polikovskiy, V. I. (ioscow) 


ren 
TITLE: Hydraulic Impedance of Rectilinear Channels in the Field of 
Centrifugal Forces (Gidravlicheskoye soprotivleniye pryamol- 
ineynykh kanalov v pole tsentrobezhnykh sil) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, 1958, Nr 10, pp 150-153 (USSR). 


ABSTRACT: A determination was carried out of the hydraulic impedance 
of smooth brass tubes whose internal diameter was 10, 20 and 
28 mm, ‘The tubes were placed radially in a plane which was 
at right angles to the axis of rotation. Experiments yore 
carried out in air up to Reynolds numbers R «= 7 x 107 
The experimental results are shown in Fig.l, in which the 
frictional loss coefficient X is plotted as a function of R 
and the angular speed n ,. An expression is derived which 
gives the hydraulic impedance as a function of the parameters 
of the tube and the rate of revolution (Eq.6). There are 4 
figures and 7 references of which 5 are German and 4 Soviet, 


SU3MITTED: July 27, 1957. 
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Perel'man, Roman Grigor'yevich, Candidate of Technical Sciences 

Pn nnn 

Yeiernyye dvigateli (Nuclear Engines) Moscow, Izd-vo "Zneniye", 1958. 54 p. 
(Series: Vsesoyuznoye obshchestvo po rasprostrenenilyu politicheskikh i nauchnykh 
zneniy. Seriye IV, 1958, no. 4 and 5) 60,000 copies printed. 


Selentific Bd.: MNikolayev, N. A.; Ed. of Publishing House: Ianina, L. I.; 
Tech, Ed.: Streletekiy, I. A. 


PURPOSE: ‘The booklet is intended for the general public interes*ei in future 
developments in the field of atomic energy. 


COVERAGE: ‘The euthor describes in popular language the perspects fer utilizing 

atomic energy, particularly in the field of transportation. No precise de- 
seritpion of transportation facilities in the atomic era can 4s yet be given. 
The Soviet Union has accumlated considerable experience in the continuous operar 
tion of industrial nuclear electric power plants. The Sixth Five Year Plan calis 
for new nuclea engines and new larger electric power plants, and nuclear ice- 
breakers, one of which is now almost completed. The author describes the ad- 
Mey of installations of power plants operating on nuclear fuel. He eites as 

Cara 1 
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Nuclear Engines 527 


an example the recent Soviet achievement in launching December 5, 1957 on the River 
Neva the nuclear icebreaker "Lenin", which is 134 m, long, 27.6 m. wide, 16m, high, 
ani has a 16,000 ton displacement and a speed of more than 30 km, per hour. ‘The 
icebreaker is equipped with leunches on its deck and a helicopter on a special plat- 
form. Its nuclear engine produces more than 40,000 horsepower. The potential de- 
sims of ran jots operating on nuclear fuel are under study, i.e., the VRD (Jeta) 

ani the TRD (Tardojets). The future will bring nuclear space ships and the use of 
controlled thermomelear reactions, The discovery of a method for controlled trans- 
formation of matter into energy in quantum engines will open new cosmic perspectives 
in rocket technique. Photon and ion rockets will be used in the future. V.V, Zvonkov, 
Corresponding Menker of the USSR Academy of Sciences, is mentioned as the person who 
supervised the work on nuclear-powered tankers of 15,000 hp. There are 23 references, 
of which 18 are Scviet, 4 English. 
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Across the Mine Seas 
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The Locomotive of Deserts, Distant Roads, and Mountain Passes 
On the Highway of the Atomic Era 

Around the World 

The Atom Acquires Wings 


Nuclear Rockets 
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SOV/24-58-11-21/42 
Xovalevskaya, A. Ye, and.Perel'man, R. G. (Moscow) 


On the Heat Bxchange in a Field Affected by Centrifugal 
Forces (0 teploobmene v pole deystviya tsentrobezhnykh sil) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 


AB3TRACT: 


Neuk, 1958, Nr 11, pp 92~94 (USSR) 


M. A. Mikheyev (Refs 1 and 2) studied the heat release 

from heated rotating rods to the atmosphere (external 
problem). In earlier work (Ref 3) the authors of this 
peper studied the heat flow inside a canal (internal 
problem). The investigations described in this paper are 
besed mainly onthe results of this earlier work and relate 
to determining the hydraulic resistance of straight canils 
inside a field affected by centrifugal forces, Various 
authors have published formulae enabling inter-relation 

in the first approximation of the heat transfer coefficient 
a® and the Nusselt number Neue The possibility of using 


the relations published by Ludwieg (Ref 4) and 
Kutateladze (Ref 5) (Eqs.1 and 2 of this paper) are 
determined by the extent to which the heat propagates in 
the flow along the investigated section, In the 
experiments carried out by the authors of this paper the 
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On the Heat Buchange in a Field Affected by Centrifugal Forces 


length of the ring section in which the heat transfer was 
effected consisted altogether of two tube sizes and it 

can be anticipated, therefore, that the experimental 
results in the investigated region end the applied length of 
the heated section will be 

intermediate relative to those calculated according to the 
formulae of Ludwieg and of Kutateladze. A sketch of the 

used experimental set-up is shown in Fig.3. It was found 
that the experimental results are in satisfactory agreement 
with the theoretical relations plotted according to the 
formulae of Ludwieg and Kutateladze, It can be seen from 
the graph, Fig.2 that an absolute decrease in the flow 
rate, i.e. of the N criterion, will bring about an 


increase in the difference between the experimentally and 
the theoretically determined values and tho experimentally 
obtained coefficients will be larger than the culculated 
values, This is possible due to the relative increase in 
the intensity of the secondary flows in the case of 
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On the Heat Exchange in a Field Affected by Centrifugal Forces 
decreasing values of the ratio Noe to N' pe: 
There are 3 figures and 5 references, 4 of which are 
Boviet, 1 German, 
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Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 1, p 66 (USSR) 


AUTHOR: Perel'man, R.G. 
TITLE: Investigation of the Phenomenon of Funnel Formation (Issledovaniye 
yavleaiya voronkoobrazovaniya) 


PERIODICAL: Tr. MAI, 1954, Nr 38, pp 100-149 


ABSTRACT: The study is devoted to the problem of the formation of a 
funnel during the outflow of a liquid from a cylindrical container 
through a circular opening in its horizontal bottom. In the 
experimental apparatus the funnel was artificially created by 
means of a whirling motion produced by concentrated jets which 
were tangentially injected into the container, In his examination 
of the motion during the stationary outflow of a viscous liquid, 
the author assumes that part of the head is expended in the 
maintenance - of the whirling motion of the viscous liquid, and 
that only the remainder of the head is expended "in producing 
the discharge. '' The autho. assumes the following law for 
the distribution of the peripheral velocities c,, in the flow of 
the whirling viscous liquid: 

~ const, 
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Investigation of the Phenomenon of (cont.) 


where r is a radius and x is a head-loss coefficient comprising the energy 
losses due to internal friction and the friction with the walls and bottom 
cf the container. This coefficient is determined experimentally. The author 
also proposes a formula for the approximate calculation of the pressure 
cistribution in the presence of a funnel. Regarding mode! tests of the form- 
ation of a funnel, the author concludes that the determing influence therein 
is exerted by the viscosity; hence model tests must conserve the Reynolds 
rumber, which is expressed as follows: R=rc,/V . The determination 
cf the discharge coefficient in the presence of a funnel is also examined. In 
conclusion a numerical example of the tracing of a funnel profile is set 
forth. 
Fiibliography: 7 :eferences 

O.F. Vasil'yev, N.A. Pritvits 
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LUTHOR: Perel'man, R.G., Candidate of Technical 


enc OOD LAST 
TITLE: A Window to the Future (Nkno v budvshcheye). The Engines 
of Spaceships (Dvigateli galekticheskikh korabley) « 


PERIODICAL: Nauka i zhizn‘', 1958, Nr 7, pp 6C - 64 and p 3 of inner fo-d. 
(USSR) 


ABSTRACT: Fiction. There are 4 drawings. 
al Spaceships--Propulsion 
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Studies on the active tonus of the 
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noy patologii Teningradskogo tuberkuleznogo insti- 
2. Leningradskiy tuberkulesnyy 
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1. Otdel eksperimental' 
tute im.aA. Ya. Shternberga (for Perel'man). 
institut im, a.Ya, Shternderga (for Semenov). 
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SHITSKAYA, Yeole, kand. med. nauk; Prinimali uchastiye: RABINOVICH, 

S.Ye., prof.; SLEPTSOVA, A.I., vrach; LIVEN, K.I., vrach; 
SOXOLOVA, R.1., vrach; PBREL'MAN, R.M., vrach; AL'TMAN, I.M., 
vrach; SHEPILOV, N.S., kand. veterin, nauk; SVIRIDOV, A.A. 


Epidemiological importance of tuberculosis in cattle. 
Veterinariia 40 no.10s19-20 0'63. (MIRA 17:5) 


1. Novosibirskiy nauchno-issledovatel 'skiy institut tuberkuleza 
(all except Shepilov, Sviridov). 
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B019/B056 
TE 900 


AUTHOR: perel'man, T. Le 


TIULE: The Temperature Distribution in 4 Cylinder With Internal 
Heat Sources and Ite Cooling by a Turbulent Liquid Flow 


PERIODICAL: Inzhenerno-fizicheskiy zhurnal , 1960, Vol. 3, No. 11, va 
pp. 72-76 


TEXT: In the case of high liquid velocities and 4 small thickness of the 
boandary jayers if; may be approximately assumed for the zone of the ateady 
flow that the quantity of heat transferred from the heated cylinder is 
ueed for heating the center of the Liquid flow. For this simplification, 
the heat exchange differential equations may be written down in the fol- 
lcwing manner: 


a at(r,2,1) . {3 ae ee at(rszs) * + e(s2.3)} + Q(r52;7) (1) 
r 
dz 


Ot r or 


: f 
+(2,R,t) - *,, (z,x)| (2) 
Ligqu _ iLiqu | 
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The Temperature Distribution in a Cylinier s/170/60/003/011/006/016 
With Internal Heat Sources and Its Cooling BO19/B056 
by a Turbulent Liqaid Flow 


In the present paper, an exact solution of this system is obtained. The 
boundary- and initial conditions are given. This system is transformed 
int> a system of two linear integral equations by means of a Laplace 
traisform. The latter are transformed into a linear Fredholm equation of 
second kind and solved in the usual manner. A detailed investigation of 
the solution will be given in a later paper. The author thanks Academician 
A. V._bLykov for discussing the results obtained. There are 2 Soviet ref- 
erences. 


ASSOCIATION: Institut energetiki AN BSSR, g. Minsk 
(Institute of Power Engineering of the 4S BSSR, Minsk) 


SUBMITTED: April 11, 1960 
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B012/B056 


AUTHOR: Perel'men, Te Le 
eel 


TITLE: The Tenperature Field in a Finite Cylinder With Inner 
Sources ps 


PERIODICAL : Inzhenerno-fizioheskiy zhurnal, 1960, Vol. 3, Noo 5s 
ppe 138-144 


TEX"; First, tne equation (1) of thermal conductivity for the problem 
with cylinder symmetry and a density Q of the heat sources ig writter down. 
One front side of the cylinder is assumed to be heat-insulated, whereas 
the temperature of the other front side is constant and e val to the ten- 
perature of the medium surrounding the cylinder. Formula (2) is written 
down for the convective heat exchange occurr in all cases on the 
cylinder jacke’. Hew variables are introduce and (2) are trans~- 
formed into formulas (4) and (5). Equatio ( lved under the condi- 
tions (5), and a differential equation of r ie obtained. By 
using the integral transformation, formula (6) is ined for tem- 
perature. From this formula there results the solu 
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The ‘enperature Field in a Finite Cylinder s/170 60/003/005/016/017 
With Inner Sources B012/B056 


a finite cylinder with arbitrary source density under the boundary condi~ 
tion» (2). A special case is then investigated, in which the heat source 
density has the form of equation (10). For this case, formula (12) is 
obtained for temperature. In conclusion, the results are given for some 
simple boundary conditions at the front sides of the cylinder, which dif- 
fer from the boundary condition (5b). Academician A. V. Lykov and the 
author discussed the results obtained by this investigation. The results 
are of interest for the study of heat transfer in nuclear reactors. There 
are 5 Soviet references. 


ASSOCIATION: Institut energetiki AN BSSR, &- Minsk 
(Institute of Power Engineering of the AS BSSR, Minsk) 
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AUTHORS : Yernakov, V> s., Perel'man, 7. Le 
TITLE: Problems of Nuclear Physics (il All-Union Conferenc® 
: on Low~ and Medium-enerey Nuclear Reacti ons) 
PERIODICAL: Inzhenerno-fizicheskly ghurnal. 1960, Vol. 3; Noe 10. 
pp» 139-143 


TEXT: The It YVese3zoyuznaya konferentsiya po yadernym reaktsiyam pri 

maiykh i srednikh energiyakh (II All-Union Conference on Low- and Medium- 
en3argy Nuclear Reactions anized in Moscow by the AS USSR on July 
21-28, 1960. I- M. Frank, Corresponding Member of the AS USSR, headed the y 
organizing committee. 1m his opening speech, he pointed cut that the in- \V 
vestigation of low-energy nuclear reactions quite naturally deals with 

the problems of nuclear structure. Ne Ae Vlasov gave a survey of experi- 
mental investigations of systems containing less than eight nucleons 1f 

tre nucleus. Among other tings; this report dealt with the existence 

of a tetraneutrons the isotope 8, and some hydrogen jootopes, as pre- 

dicted by Ya. Be Zel'dovich, V+ I. Gol'danskiy, and A. I- Baz‘. A. I. Baz! 
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Problems of Nuclear Physics (II All-Union s/170/60/003/010/022/023 
Conference on Lew- and Medium-energy Nuclear BO19/B054 
Reactions) 


gave a survey cf theoretical investigations of these systems. He mentions 

the investigation cf the three-particle probiem fr short-range forczes / 

carried out by G. V. Skornikov and K. A. Ter-Martircayan (Ref. p. 140). 

L. De Landau made ome critical remarks jaring the subsequant discussion, V 
“teinly on missing levels in one of the mirror nuclei. Further, Ya. B. 

Zel'dovich stated that the existence of H8 is very likely. V. I. 

Gol'danskiy suggested the hypothetical reaction Be?(n”,p)He® for the ex- 

perimental prooz of the existence of H?. I. S. Shapiro showed in his re- 

port that the x-meson capture does not only supply information on ele- 

mentary particles, but also on the structure of light nuclei. A. A. a 

Ogleblin and V. G. Neudachin gave a survey cf expsrimental and theoretical 

investigations on direct interactions of nuclei. ds P, Lea (Khar'- 


kov’ spoke abou’ elastic proton scattering. P» E. Nemirovsx Tt with 


ineastic nucleon scattering. In the discussion of this report A. 5- 
Dav;}dov discussed the use of the optical model for light nuclei. 1. Kh. 
Lemberg reported oa investigations cf the Coulomb excitation of nuclear 
evela by multiply charged ions. These investigaticns were carried out 


at che Leningradskiy fiziko-tekhnicheskiy institut AN SSSR (Leningrad i 
Card 2/3 
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Problems of Nuclear Physics (Tl 411-Union s/170/60/003/010/022/023 
Conference on Low- and Medium-energy Nuclear  B019/B054 
Reactions) 


Institute of Physics and Technology cf the AS USSR). In the siacussion ot 
this report, experimental results obtained in Dubna were siven_on the 
excitation of rotational levels by y-mesonic transitions of 0228 atoms. 
V. I. Gol'danskiy reported on the possibility of a two-proton activity 

of some nuclei. In an attempt made to explain theoretically the results 
obtained by Almguist, As S. Kompaneyets suggested the model of a two- 
nucleus quasimolecule C’*-C'*. A. I. Baz‘ reported cn his calculaticns of 
a nuclear molecule model. L. D. Landau and A. I. Alikhanov took part in 
the discussion of R. Moessbauer's report. F. L. Shapiro gave a survey cf 
experimental ani theoretical investigations 0 e resonance scattering 
of y-quanta carried out by A. T. Alikhanov et al. Investigaticns carried 
out at the FIAN and MGU are also considered. L. Ye» Lazarev and A. M. 
Baldin reported on experimental investigations of photonuclear reactions, 
L. \. Groshev and S. P. Tsytko on the rediation capture of nucleons. 

A. d. Davydov reported on non-axially symmetric nuclei, Yu. T. Grin on the 
superfluidity of nuclear substance whick he had discovered together with 
A. ti. Migdal. Reports delivered by American, Canadian, British, German, 
and italian scientists are also discussed. There is 1 Soviet reference. 
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1, Institut energetiki AN BSSR. 
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Predstavleno akad, AN BSSR A.V. 


(Thermodynamics ) 
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PEREL'MAN, T.L.3 ATENKOV, S., tekhn. red. 
chapeau It 


[Heat transfer in a leminar boundary layer during flow over 4 
thin plate containing intersal gources; Conference on Heat and 
Mase Transfer, Minsk, 1961] Teplootmen v Jaminarnom pogranich- * 


nom sloe pri obtekanii tonkoi plastiny 5 ynutrennimi istochni- 
kami; soveshchanie po teplo-i massootmem, G- Minsk, 1961 g. 
(MIRA 15:2) 


Minsk, 1961. 9 po 
(Heat-—Transmission) (Leminar flow) (Boundary layer) 


A . 
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PEREL'MAN, Te L 
7 " Conjugate tasks of heat-exchange." 


Report presented at the ist Al1-Snion Conference on Heat- and Mass~ 
Exchange, Minnk, BSSR, 5-9 June 1961. 
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_FEREL KAN, T, Le and ANISIMOV, S. I. 


: “wpaffusion of charged particle in the presence of recombination." 


Heport presented at the Ist All-Union Conferen-e on Heat- and Ma s- Exchange, 


Minsk, BSSR, 5-9 June 1961 
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8/170 61/004/004/007/014 
B108/B209 
Tang 
AUTEIOR Perel’man, T. Le 
ST 
PTITLEs The heat exchange in a laminar flow through & tube 


PERIODICAL: Inzhenerno-fizicheskiy ghurnal, ve 4, noe 4, 4961, 43 - 48 
the combined solution of the heat conduction 


ing through 4 tube and of the wall of this tube. 
of a tube of radius R and 


file in the tube, 
49 trensformed into 


TEX: The author presents 
equations of a liquid flow 
The study chiefly concerns the entrance region 
wall thickness h. The Poiseuille velocity pro 


ue ui (1 - r” /r) (u, - maximum velocity at x = 0), 


2y which holds for the entrance region. In this case, y= R- 7 


De >= 
oR’ 
with consideration of only y“R. With the temperatures of the 


replaces ¥,; 
O(x,y) and t(:9¥)» respectively, the following is 


liquid and of the wall, 
the boundary problem: 


oy ao 
y ral der<a, 0<y<e(z= “), (1) 
y? Coby 
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The heat exchange in ®& -«-» B108 9 


Ft , Ft 9 0O<x<@, —he<y <9, (2) 
eet Os? 


| ic, 
Ox x0 
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The heat exchange in a ee. B108/B209 


For the solution of this system, the author introduces the new variable 


2 Ee (1- HF), (8) 


3 te 2 Ue 


inso Eq. (1). With this substitution the expression 


p(y) 


a 
h(x) = 6 | ——=— 
(x) = 0 Gaye dy. (16) 
i) 
is obtained for th temperature of the liquid at the wall. In this ex- 
pression, b = B /2' 37 (2/3) and p(x) 2 function that originates from the 


ecndition (4) after substitution of (8):-p(x) = ce 


. The solution of 
dy iys0 
Ec. (2) has the form 
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nT chah a ; 
0 . 
where rc 
p,(2) = { p(x)cosax dx, 
8 ' 
_ 


—————— 


Acsordingly> she temperature within the tube is 


D(x) =: to a (i [ene eth seo | piy)dy. —(18) 


after s ome transforma- 


Fer x/h>1 (far from the wall) Eq. (18) assumes, 
(16), the. 


tions, the form O(x)=2 % - hp(x). Prom this equation and Eq. 


second-kind Volterra integral equation 
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pj F (8), } (20) 

8(x) = t,[1 —F @). (21) 

; 3V3 ret" “ie . (22) 
ro~3t \aaert® | 


where § is a dimensionless parameters 


 L [PPL (RY ES, (23). 
“6 [rj @& hb] Pe A 


‘ 


of Reynold's and Prandtl's 
ret number, equaling the product o 
Bee a aot too peaat f » Table 1 gives the values of the integral (22) 


For great i ’ 
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°-0 go 
where a. is determined from * (z) = S a2"; ) (2) = -~—— } 
P . 0 m pean 


= 0, a5 1, ecsoe)e The eaeaaG eat of local heat 


(a, = 1) 8, = -1, ao 
+ number are given_by_ 


exchange and the local Nussel 


= 22), ~ 

O(x) 4) 

Noes PW (25'), 
x (x) 


tions are 1) x/ny1; 2) 


ns for the validity of the solu 
4 Soviet-bloc and 


Tae condition 
504 Pe g < 25006 and 11 references? 


7 non-Soviet-bloc. 
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oot at) v = — . 
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é late. In these equa~ 
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sources (fa(x,y)aV<o). Tider the boundary conditions (:), Eqs. (1) have 
th: well-known exact solut:.ons of H. Blasius (Z. Math. Ph:ySey 56, 1, 1908). 


By introducing the variable 4 = (y/2up x, this system can be reduced to 


the differential equation t/d ay faze /ane = 0. (13) with the boundary 
conditions f(0) = f'(Q)=#0 and 185) = 2. yw =Wuxf, shere is the stream 
funotion. Eq. (13) oan be polved eitner numerically or ty expangion in a 
pever series of ¥.- The differential equation (3) is solved on the basis 
of publications by L. I. Sedov (Metody podobiya 4 razmerrosti v mekhaniki, 
GuITL, 1957), V. G Levich (Fizike-khimicheskaya gidrodinamika, Fizmetgiz, 
1959), and Sutton W. (proc. noy. Soc., 182, 48, 1943). (ne obtains: 


p(y) 23 


O(x) = 1 Ge - =. yy dy, (24), where 17> al (1/3)68% : 


a= 3/at(2/3) 62s bd = 35/2 joaxr(1/3)P >. The solution to Bq. (5) reads 
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vy) dy for y<x 
where G(x,y) = (2 for yee" 
of the’ integral equations (24) and (25), 
x/h3>1 and is thus able to simplify Zo. 
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x+y 


h 


1 ! 1- 
-+. fot ¥) PCy) dy — fin 1a Joan (25) 
: 0 . 
Thus, the problem ig reduced to the solution x 


The author confines himself to 
(25) considerably. 


The expressgiong 


obtained for tke unknown functions 9(x) and p(x) are used to determine 


O(x,y) and t(x,y), in quadratures. There are 1 figure and 10 references 


Soviet-bloc andt4 non-Soviet-bloc., 
English-languace 
Rubesin i. We, Je! Aeronaut 


ublication reads as follor 


The zost important reference to the 
s: Chapman 


D. R., and 


- Sei., 16, 547, 1949. 
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TICLE: on the asymptotic solutions for @ class of integral 
equations 


PERIODICAL: Referativnyy zhurnal, Metematika,. no. 8, 1962, 57-58, 
abstract 8B259. ("Dokl. An BSSR", 1961, 5, no. 12, 538~540)- 


; : ki 
TEXT: A method is described for the equation Jp 


a(x)@(x) © glx) + \"* (2) 2 Bey) ay 


n 
where a(x) = > ax , according to which one can obtain the 
k=1 : 


- asymptotic solution with large x in a number of cases. The method is 
besed on the Mellin transformation, on the representation of the unknown 
function ey (s4+d) = N (s)'¥(s) and on the corresponding choice of the 
fector $.(s)- 


[:vstvacter's note: Complete trenslation.] 
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utions of a class 


TITLE: On asymptotic expansion of the sol 
of integral equations 


PERIODICAL: Prikladnaya matematika i mekhanika, 
1961, 1145 - 1147 


f mathematical physics involve the 


ve 25, NOe 6, 


TEX1's Various problems 0 so0lu- 


tion of singular integral equations of type 
a(x) p(x) = f(x) + x(E)x%y? ly) ay (i) UW 
ghere a(x) = ys, a, x"k (e, = const): (2) 


kK 
The asymptotic expansion has the form 
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; Recursion relations for the coefficients c, and the constants a ani 
b are found from the equation 


es, a, ais + = 5) Ve + 1%, ~ 6) = Fle) + G(s) Vis +a +p - 


Oe ; - rs) + 1), ; (7) 
where, |= G(8) w# K(e +a) AQ(e+a0+ 6-641), (8) 

_| Thereupon, the sought-for function @(x) can be readily found by: 
means of Eq. (6). The relation between the functions O(s), G(s) 
and ¥(s) is such, that the solution S(x) ie uniquely determined. 
For integral equations met in practice, the function .Q(s) with the 

- necessary analytical properties, can be readily constructed. It is 
“noted that the above argument oan be extended, without substantial 
modifications, to broader Classes of equations than Eq. (1).. Thus 
a(x) may be a linear differenctial operator (i.e. Eq. (1) can de, 

. @lpo an integro-differential equation). Also other types of ker- 
nels are admissible. As an example, the integral equation 
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AUTHOR: Perel'man, T.L., and Anisimov, S8.I. 
TITLE: Density Distribution of Charged Particles in Meteor Tracks 
PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 4, pp. 810-812 


TEXT: For the purpose of studying the reflection of radiowaves from 
meteor tracks it is necessary to know the density distribution of charged 
particles. By diffusion, recombination, and addition of electrons to 
neutral atoms and molecules, density changes, the latter effect not chang- ‘ns 
ing the density distribution, but the effective recombination coefficient. 
The relative effect of recombination and diffusion upon the density dis- 
tribution may be expressed by the dimensionless parameter € = uq/D, where 

a is the recombination coefficient , q the number of ionizations per unit 
length of the meteor track, and D the diffusion coefficient. A differential 
equation is given, which describes the density of charged particles pro- 
duced tya meteor moving with uniform speed: 
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gn/ae = vb 2288) ~ an? + ghrel ele - vt) (2) 


n(0,t)<° ’ ngo,t) = 0 (3) 


This differential equation may be calculated by means of the perturbation 
theory in the case of small¢. With € being greater, the perturbation 

theory is not applicable, and an approximation has to be found. The 

authors discuss the two methods of solution and obtain expressions describing; 
the time dependence of the number of charged particles. They thank Acade- 
mician Ya.B. Zel'dovich for valuable advice, as well as Member of the AS 

BSSR M.A. Yel'yashevich, G.L. Barenblatt und Yu.P. Rayzer for discussions. 
There are 3 references: 2Soviet and 1 US. 


ASSOCIATION: Institut fiziki Akademii nauk BSSR 

(Institute of Physics, Academy of Sciences BSSR) 
PRSSENTED: September 1, 1960, by Ya.B. Zel'dovich, Academician 
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